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Introduction

The spread of Central Bank currency swaps since the financial crisis of 2007 has received
substantial recognition around the global economy amongst Central Banks (Aizenman et al., 2011;
Aizenman & Lee, 2008; Aizenman & Pasricha, 2010; Destais, 2016; Fawzy & Abd, 2021; Horn et
al., 2023; Liao & McDowell, 2015; Lin et al., 2016; Lu et al., 2023; Mohammed, 2019b, 2019¢; Perez
Saiz & Zhang, 2023). The agreement allows a Central Bank in one country to exchange currency,
usually its domestic currency, for a determined amount of foreign currency from the People's Bank
of China (PBOC). The recipient Central Bank offers lending facilities to its domestic banks from
the foreign currency obtained from the provider (Peoples' Bank of China (PBOC)) on its own
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predetermined terms and conditions and risks. Swaps involving the People's Bank of China
(PBOC) were one of the most important and rapidly growing swap networks in the space of
international finance (Fawzy & Abd, 2021; Jiang et al., 2023; Lai & Yu, 2015; Lin et al., 2016;
Mohammed, 2019; Perez Saiz & Zhang, 2023). Equally, currency swap usage may provide a buffer
against financial crises in recent times. Which allows countries that subscribe to the arrangement
to boost liquidity access in their financial systems.

In this manner, the study sheds light on the economies that have subscribed to China's cross-
currency swap line (RMB swap line) since 2008 as a form of international financial derivative to facilitate
trade. Thus, the People's Bank of China's (PBOC's) RMB swap line and the counterparties (signatories)
to the agreement will be the focal point of our empirical investigation in terms of financial development
and trade. In line with some of the eatlier studies, for example, Levine (2003) argued that the debate
about financial development and trade-cum growth still needs to be settled. The study addresses one
central concern: whether there is too much financial development or too little. Also, can economists
measure it well? Arcand et al. (2015) used the private credit to GDP to examine whether there is too
much finance, and Becerra et al. (2012) pointed out that several countries still have too little finance. In
both theoretical and empirical literature, financial development and the degree of international trade
openness are among the key variables the economic growth literature highlights as being highly
connected with growth performance across countries (e.g Beck, 2002; Darrat et al., 2006; Demetriades
& Andrianova, 2004; Demirgiic-Kunt & Levine, 2009; Ductor & Grechyna, 2015; Guariglia & Poncet,
2008; Levine, 1997, 2003; Manova, 2013).

Similarly, one important source of financial development documented in the small but
growing literature on international trade focuses on two variable relations between international trade
and financial development (Beck, 2002; Beck et al., 2010; Braun & Raddatz, 2005; Do & Levchenko,
2004). International trade greatly differs in the world's most open and least open countries. For
example, Argentina, one of the relatively least open economies, witnessed a trade volume of some
20% as a percentage of GDP compared to Singapore, which had around 440% throughout 1971 —
2010. For example, the average financial development traditionally measured by the domestic credit
private sector (% of GDP) is more than 22 times higher in the most financially developed country
like Japan compared to the least developed such as Ghana see Kiendrebeogo (2012)

Rajan and Zingales (2003) suggest that empirical findings based on the two-variable
relationship will likely be misleading and incomplete. Furthermore, the Rajan and Zingales studies
suggested three variable relationships: financial development, trade openness, and financial
openness. Particularly, they maintained that trade openness without financial openness may not
yield higher financial development, and they verified the hypothesis using data from 24
industrialized countries from the span of 1913 — 1999. Rajan and Zingales (2003) utilize the interest
group theory to benchmark their findings. Their results argued that Interest groups, mainly
industrial and financial incumbents, perhaps stand to lose from financial development. Since
financial development provides new opportunities for new entrant firms to enter the market, this
propels competition and erodes the incumbents' interests. They argued that financial development
will weaken when the economy is open to trade and finance.

Baltagi et al. (2009) verify Rajan and Zingales (2003) hypothetical assertion using data
drawn for developing and industrialized countries. They show the interactive effects of trade and
financial openness on financial development. The interaction between trade openness, financial
openness, and trade can be used to investigate the marginal effect of increasing trade (financial)
openness on financial development conditional on financial (trade) openness. In addition, the
financial system is considered an endowment; therefore, disparities across the country lead to
different levels of trade performance. With identical technology and factor endowments between
countries, comparative cost varies when countries differ in their respective institution of credit
enforcement, see Kiendrebeogo (2012).

However, the interaction between the recipient and swap provider regarding currency
swap, trade, and financial development is not yet clear. Understanding financial development and
trade within the currency swap network is equally relevant. Similarly, a large empirical literature has
established the importance of financial development for growth and trade; at the same time, a
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fragile and overleveraged financial system may bring about a major crisis, as experienced in 2007,
see Cihak et al. (2012).

This paper aims to empirically investigate the impact of currency swaps on international
trade, given the differential level of financial development of both China and its currency swap
partners. In addition, our empirical investigation seeks to assess the extent to which the mixture of
financial institutions and markets influences trade. In the bid to examine whether too much or too
little finance drives the bilateral currency swap agreement, we visually inspect the graphical plots
of the financial development index for the 27 RMB currency swap recipients in both advanced and
emerging economies (see Figure 2).

This paper, to the best of our knowledge, makes significant contributions to the existing
literature in investigating the impact of financial development and trade in the light of the Central
Bank bilateral currency swap network by highlighting the role of financial institutions and market
size (depth), activity (access), and efficiency. In addition, we seek to overcome the drawback in
major empirical work that largely focuses on ratio of private credit to GDP as a key proxy of
financial development, see (Arcand et al., 2015; Becerra et al., 2012; Bencivenga & Smith, 1991;
Blackburn & Hung, 1998; Darrat et al., 2006; Kiendrebeogo, 2012)".

The empirical findings in this study reinforce the intuition that financial development
affects trade patterns positively. Moreover, the results show that bilateral currency swap enables
countries to boost their liquidity access in the financial system and financial transactions with a
large trade effect. Furthermore, the paper substantiates the empirical evidence that differences in
financial development amongst countries differ, and such differences are important in the
determination of trade patterns. However, we gauge and compare our empirical findings with some
existing empirical studies on China's cutrency swap. For example, Lai and Yu (2015) evaluate the
potential of the Renminbi for the denomination of cross-border transactions in the Asia-Pacific
region. Their findings reveal a convex relationship between a currency's invoicing share and the
issuing country's economic size because of a coalescing effect and thick market externalities. Similar
findings were documented as in (Aizenman et al., 2011; Destais, 2016; Horn et al., 2023; Jiang et
al., 2023; Liao & McDowell, 2015; Lin et al., 2016; Perez Saiz & Zhang, 2023). However, our study
corroborates the empirical evidence that differences in financial development amongst countries
differ, and such differences are important in determining trade patterns.

The remainder of the paper is organized as follows. Section 2 describes the data and
econometric method used in the study, Section 3 presents the main results and discussion, and
Section 4 concludes.

Research Method

The econometric model aims to examine the effect of financial development on trade flows in light
of China's bilateral currency swap line. The study secks to investigate the relationship between
currency swaps in the light of financial development and trade, the following panel regressions ala
structural gravity in line with Head and Mayer (2014) as follows:

— Yi Xn
Xni = E @, Qni' (1)

i

Si My
Where Y; = Y, Xniis exporter incomeX, = ),; Xp; is importer expenditure on all source

destination, £); and @y are “multilateral resistance” term defined as follows:
=y, Pne¥e =y, OneXe
(Dn = Zg , and .Qg = Z{z @, (2)

The key and apparent feature of structural gravity is its multiplicative form. After taking
logs, this denotes that the effect of multilateral resistance term can be captured by exporter and
importer fixed effects. While @,,; captures a vector of bilateral trade cost vatiables, which includes
RTAs and bilateral currency swaps:

! Recently, Cihak et al. (2012) and Svirydzenka (2016) have introduced expanded versions of financial development
and the recent trend in the database structure of development in financial institutions and markets across countries.
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InX,; = InG + InS; + InM,, + In@,; (3

Moreover, another key characteristic of structural gravity is that trade flows between n, and
i are affected by third countries only through ; and ®,terms, which are specific to n and I,
respectively. Once armed with measures of income and expenditure for each country and bilateral
trade costs for all country pairs, those terms can be solved easily. In what follows, we incorporate
the disaggregated measures of financial development into the structural gravity setup.

Xnie = PrlnS; + BolnMy + BsFIA; e + ByFIAn: + BsA';, + BeFI1Air * Anie + B7FIAy: *
Vnie + Vi +pi+un + & )

Where Xp,;; is the measure of bilateral trade between country i and n. FIA; ;and FIA,;, ;denotes
financial institution access for both country i and n respectively, i.e. degree to which firms can and
do use financial services. We use the percentage of firms with lines of credit to measure access.
The InS; factor represents “capabilities” of exporter i as a supplier to all destinations. InM,,
captures all characteristics of destination market n that promote imports from all sources, in order
words, the respective exporter income and importer expenditure of country i and n. °FID;, and
FID,, t capture the financial institution depth, which is measured by the standard banking sector
depth proxy (private credit to GDP). This proxy is defined as domestic private credit to the real
sector by deposit money banks, excluding credits issued by central banks and credit issued to
government agencies and public enterprises.

Similarly, FIE;, and FIE, . denotes the financial institution efficiency measures the
banking sector efficiency in intermediating savings to investment, as proxied by the net interest
margin (an equivalent of an accounting value of banks' net interest revenue as a share of its average
interest-beating assets) and lending — deposit spread. A'y; ¢, is a dummy variable that captures the
central bank bilateral currency swap of China (Renminbi swap line) signed by both Advanced and
Emerging economies to exchange principal and interest payment in two different currencies at
fixed intervals.” During the life of the cross-currency swap each offers interest in the currency of
the principal received. While at the swap's maturity, both parties exchange the principal amount
back to back. The FID * A'y; ¢, is an interaction term between financial institution depth and the
currency swap variable. It investigates how deep financial institutions are with the existence of the
bilateral currency swap line. y5,; captures the country pair fixed effects, p; denotes country i fixed
effects, and U, denotes country n fixed effects.

Source of Data and Measurement of Variables

The data is compiled from the IMF database to analyze the impact of trade, currency swap, and
disaggregated measures of financial development in 27 countries that signed China's currency swap
network using data from 1980 to 2013 obtained from IMF's international financial statistics
database. The financial development is disaggregated into six different measures of financial
development, namely, financial institutions size (depth) (FID), access (activity) (FIA), efficiency
(FIE) and financial markets size (depth) (FMD) access (activity) (FMA), and efficiency (FME). The
six sub-indices measure how deep, accessible, and efficient financial markets and institutions are
overall across countries and time. In addition, these sub-indices are aggregated into higher-level
sub-indices, FI and FM, which capture how developed financial institutions and markets are across
the globe. Overall, FI and FM sub-indices are aggregated into the overall measure of financial
development (FD index). Figure 1 indicates the correlation between financial institutions and
market sub-indices. The data set, trade data relies on the direction of trade statistics (DOT's), and
real GDP comes from the World Bank's World Development Indicators (WDI).

2 (See Head and Maye, 2014)
3InXnie = P1InS; + BolnMy, + B3FID; + BuFIDp s + BsA nie + BeFID; * A'nie + B7FIDp e * A iy + Vi + p;
+ity + & ®
InXpi e = B1InS; + BpInMy, + B3FIE;, + B4FIEn + BsA'nir + BeFIE; * A'pyp + By FIE, ¢ % A pie + Vo + 01 + i +
Eie (©)
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Figure 1. Financial depth, stability, and inclusion

Beck et al. (2010), Cihak et al. (2012), World Bank (2012), and Svirydzenka (2016)
introduced financial development incorporated into both the IMF and World Bank database
structure, which presents the expanded and updated trends in structure and development of
financial institution and markets across time and countries. The database provides new multi-
dimensional measure of financial development that comprises the size (depth) of financial
institutions and markets, the degree to which individuals use financial services (access), and the
efficiency of financial intermediaries and markets in intermediating resources and facilitating
financial transactions (efficiency) of the financial system see Cihak et al. (2012).

Table 1. 3 x 2 Matrix of Financial System Characteristics

Financial Institutions

Financial Markets

Depth Private credit to GDP Stock market capitalization plus outstanding
Pension fund to GDP domestic private debt securities to GDP
Mutual fund to GDP Private debt securities to GDP
Insurance premiums Public debt securities to GDP
and non-life to GDP International debt securities to GDP
Gross value-added of the financial Stock market capitalization to GDP
sector to GDP Stocks traded to GDP
Access Accounts per thousand adults Percent of market capitalization outside of
(commercial banks) Branches per the top 10 largest companies
100,000 adults (commercial banks) Percent of value traded outside of top 10 traded
% of people with a bank account companies
% of firms with line of credit (all Government bond yields (3 months and 10 years)
firms) Ratio of domestic to total debt securities
% of firms with line of credit (small Ratio of private to total debt securities (domestic)
firms) Ratio of new corporate bond issues to GDP
Efficiency Net interest margin Turnover ratio (turnover/capitalization) for the

Lending-deposits spread
Non-interest income to total income
Overhead costs (% of total assets)
Profitability (return on assets, return
on equity) Boone indicator (or
Herfindahl or H-statistics)

stock market

Price synchronicity (co-movement)

Private information trading

Price impact

Liquidity/transaction costs

Quoted bid-ask spread for government bonds
Turnover of bonds (private, public) on securities
exchange Settlement efficiency

Source: Calculations based on the Global Financial Development Database and Cihak et al. (2012) and World

Bank (2012) and (Svirydzenka, 2010).
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The measures were highlighted in bold. All the newly constructed dimensions of financial
development measured both financial institutions and financial markets to take account of the
overall financial system. The matrix below in Table 1 contains a subset of measures of financial
development for the dimensions defined by the 3x2 matrix.

Results and Discussions

Table 2 shows that overall financial development has a positive impact on trade, and, to some
extent, that translates to other sub-indices, such as access efficiency and depth. Furthermore, the
results show that the estimated parameters of the disaggregated measures of financial development
measure of origin and destination of currency swap, i.e., China and the recipients' partners, are
statistically significant at 1 percent level. However, the magnitude of each component of financial
development relatively differs. First, Currency swap results suggest a high impact on trade,
suggesting a huge trade effect. Also, the results in Table 3 depict a positive effect on trade for both
the swap provider (financial development in the origin country, i.e. China) and signatories (financial
development in the destination country)®.

Table 2. Currency Swap and Disaggregated Measures of Financial Development

Dependent variable:

Exports 1 @ ©) Q) ©) ©)

FIA_Destination 0.476%+*

(0.060)
FIA_Origin 0.226%**

(0.076)
Currency swap 0.695%** 0.889*** 0.889*** 0.897*** 0.805%** 0.903***

(0.117) (0.102) (0.103) (0.117) (0.103) (0.104)
FID_Destination 0.410%¢*

(0.057)
FID_Origin 0.146%*
(0.066)
FIE_Destination 0.449%*
(0.097)
FIE _Origin 0.233%%x
(0.088)
FMA_Destination 0.20 1%k
(0.029)
FMA_Origin 0.112%%x
(0.030)
FMD_ Destination 0.188***
(0.031)
FMD_Origin 0.118%*%
(0.031)
FME_ Destination 0.038%*
(0.022)
FME_Origin 0.006
(0.021)

Observations 15,402 15,402 15,402 14,663 15,402 13,676
R-squared 0.616 0.616 0.615 0.615 0.615 0.559

In addition, that also suggests that currency swaps can also substitute or complement
reserves apart from their usage for trade, which is a safety verve in case of unexpected shortages in
international liquidity. Although there could be a limit to which swap line can be used, the usage is

4 FIA_Destination/FIA_Origin (Financial institutions access), FID_Destination/FID_Origin (Financial institutions
depth), FIE_Destination /FIE _Origin (Financial institutions efficiency), FMA_Destination/FMA_Origin (Financial
market access), FMD_Destination/FMD_Origin (Financial market depth), FME Destination/FME_Origin ((Financial
market efficiency). Financial institutions and market development in the origin denote China as the initiator of the swap
line, while Financial institutions and market development in the destination denote swap recipients.
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determined by the recipient's level of financial development and the provider's credibility. Another
evidence suggests that swap lines are motivated essentially by the self-interest of the provider
(China), but the benefits are substantial for recipient countries. This result contrasts Lin et al.
(20106), who found that economic factors, political considerations, and institutional characteristics,
including trade intensity, economic size, strategic partnership, free trade agreements, corruption,
and stability, affect the decision to sign a swap line agreement. Liao and McDowell (2015) argued
that the presence of preferential trade agreements (PTAs) and bilateral investment treaties (BIT')
would increase the probability of dyadic BSA cooperation.

More so, other studies corroborate the findings of ILiao and McDowell (2015) and Lin et al.
(2016) on China's currency swap. For example, Lai and Yu (2015) evaluate the potential of the
Renminbi for the denomination of cross-border transactions in the Asia-Pacific region. Their findings
reveal a convex relationship between a currency's invoicing share and the issuing country's economic
size because of a coalescing effect and thick market externalities. Similar findings were documented as
in (Aizenman et al., 2011; Destais, 2016; Horn et al., 2023; Jiang et al., 2023; Liao & McDowell, 2015;
Lin et al., 2016; Perez Saiz & Zhang, 2023). Indeed, our study substantiates the empirical evidence that
differences in financial development amongst countries differ, and such differences are important in
the determination of trade patterns (Aizenman et al., 2011; Baltagi et al., 2009; Cihdk et al,, 2012;
Demirgtic-Kunt & Levine, 2009; Menyah et al., 2014; Niroomand et al., 2014).

For instance, for a provider like China, swaps are useful in safeguarding their economic
interest in those countries where they extend the swap lines. Similarly, the currency swap interests
may take different dimensions for the provider — e.g., significant export share or market in the
swap destinations. For recipient countries, swaps can foster financial stability, especially when
reserves cannot reassure markets during the financial crisis, mainly for countries with low financial
development and weak macroeconomic fundamentals. Therefore, swaps may possess mutual
benefits that are not only a last resort in the period of crisis but also in good times. Swap lines can
be formalized or institutionalized from a temporary anti-crisis measure to a long-term financial tool
to boost liquidity, especially when precautionary reserve holding is necessary.

All things been equal exporter income or origin (Exp_Income) and importer or destination
expenditure (Imp_Exp) predicted a positive impact on trade in line with the conventional trade
structural gravity equation literature (see Table 3). Overall, the alternative measures of financial
development have in Table 3 depicts tfhe estimation results for the gravity equation with
disaggregated measures of financial development index across the countries that are signatories to
the bilateral currency swap line.

Moreover, another key impact that our model illustrates is that swap and alternative
financial development measures affect trade differently.’ For example, swap cum financial
development interaction term is negative and significant at 1% level. Row 5 and 7 indicate a
complete set of swap interaction terms paired with the financial institution and market sub-indices
that include access, depth, and efficiency.

This allows the effect of other regressors on trade to be affected differentially for countries
with high and low levels of financial development. The results indicate that RMB currency swap
matter for trade differentially based on countries level of financial development. It is evident and
well documented in the literature that differences in financial development amongst countries are
substantial and are key determinants of trade patterns (see Figure 2). Also, the negative impact of
financial development and swap interaction on trade should be attributed to disparity in terms of
financial development across China’s swap line partners. Visual inspection of Figure 2 depicts the
varying level of financial development of China’s swap line partners. In addition, the negative
coefficients of the interaction enter with negative results, which means that a low level of financial
development is likely to drive the currency swap line.

5 The extent of financial access, depth, and efficiency of a country's financial system determines the local demand and
supply for external finance like currency swap lines. Therefore, the impact of swap on trade is expected to be differential
across countries. Suppose trade results in increased specialization in financially dependent commodities, which leads to
the growth of the financial system. Conversely, countries that rely on the imports of financially dependent commodities
rather than produce them domestically weaken their financial systems because of trade opening, cezeris paribus.
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Table 3. Structural Gravity Equation, Currency Swap, and Financial Development

[1] 2] [3] [4] [5] [0]

Exp_Income 0.9007#t* 0.99 3%k 1.030* 1.044++x 1.022%+% 1.087++*
(0.111) (0.105) (0.100) (0.100) (0.102) (0.100)
Imp_Exp 0.880qk* 0.99 1%k 1.092%%* 1.047+¢x 1.058%+* 1.067++*
(0.090) (0.085) (0.088) (0.089) (0.090) (0.091)
FinDev_Destina  (0.394%k 0.303%kk 0.363%k* 0.0778%x* 0.0820** 0.00338
tion (0.054) (0.055) (0.095) (0.030) (0.029) (0.019)
FinDev_ 0.161%* 0.0364* 0.1371°% -0.0107 0.0127* 0.0358*
Origin (0.072) (0.065) (0.086) (0.028) (0.028) (0.0190
FinDev_Destina -0.031* -0.233%* -0.969%* -0.0868 -0.225%+% -0.158%+%
tion#swap (0.155) (0.099) (0.296) (0.082) (0.065) (0.051)
FinDev_ -0.026* -0.514%¢ -0.4.61%* -0.313% -0.749% (.72
Origin#fswap (0.147) (0.865) (0.404) (0.320) (0.645) (0.084)
Currency swap 0.695%+* 0.889+* 0.889+* 0.89 7+ 0.805%* 0.903%k*
(0.117) (0.102) (0.103) (0.117) (0.103) (0.104)
Observations 15,300 15,300 15,300 14,565 15,300 13,582
R-squared 0.671 0.616 0.673 0.611 0.652 0.6132
Fixed effects Yes Yes Yes Yes Yes Yes

Figure 3. The Uneven Size of Financial System across the Globe

The cartogram in Figure 3 depicts the uneven development of financial systems worldwide.
For instance, Russia's financial system far exceed that of China, and Germany's alone is bigger than
the combined financial systems of the entire sub-Saharan Africa, indeed, the disparities are huge.’
More so, in Table 3 the level of financial development — cum currency swap was captured by the
interaction term of the disaggregated measure of financial development such access, depth, and
efficiency each interacted with swaps. Overall, results further suggest that financial access, depth
and efficiency has different impacts on trade both in China and its trading partners that are in the
Renminbi swap line. Moreover, our empirical evidence reaffirms the relevance of both financial
institutions and markets access, depth and efficiency for trade as positively depicted row 3 and 4
of Table 3. Notably, large declines in the access and depth index reflect the volatility of returns by
financial institutions in many countries and most financial markets. More so, another implication
of the positive impact of financial institutions and market access, depth and efficiency on trade
indicates high financial requirement for China and its trading partners. More so, industrial
incumbents have an incentive to face competition in financial markets and demand for more

¢ Recent evidence suggests that banking crises negatively influence international trade flows through their effect on
trade-finance-cum growth see for example (Hussain & Mohammed, 2017; Kiendrebeogo, 2012; Manova, 2013; Mati
et al., 2024; Mohammed, 2016; Mohammed et al., 2017; Mohammed, 2019¢, 2019a).
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external finance like swaps. This will push for greater access and efficiency for firms that intends
to recover investments or main the status quo.

Conclusion

The paper provides empirical evidence that currency swaps are important for trade, especially for
countries with relatively low levels of financial development. The analysis shows that differences
in development amongst countries are substantial, and such differences are important in
determining trade patterns. Furthermore, our empirical evidence reveals that differential level of
financial development determines whether a country can adopt currency swap lines for
international trade or not. In Advanced countries, strong financial systems promote trade; the
opposite is true in developing countries. Empirical tests on the influence of the financial system on
trade remain on the research agenda, especially looking at industry-level import and export data.

Similarly, economies with a well-developed financial system tend to have faster growth.
Consequently, finance is not only pro-growth but also pro-poor economies, suggesting that
financial development can serve well the less developed economies to catch up with the rest of the
wortld (Baltagi et al., 2009; Demirgtic-Kunt & Levine, 2009; Menyah et al., 2014; Niroomand et al.,
2014). Furthermore, the theory of endogenous growth, as articulated by Greenwood and Jovanovic
(1990) and Bencivenga and Smith (1991), among others, maintained that financial development is
a vital factor in strengthening long-run growth given that finance helps in fostering growth via
efficient intertemporal allocation of resources, technological innovation, and capital accumulation.’
Similarly, cross-country evidence establishes the coexistence of positive long-run and negative
short-run relationships between trade flows and financial development, as in Kim et al. (2010).
Levine (2005) stressed that financial development is accompanied by the enhancement of
production ex ante information on possible investment opportunities, pooling savings, mobilization
and exchange of goods and services for efficient utilization of resources and this influence trade
flows and translates into growth.
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